Geissoschizine methyl ether has third-generation antipsychotic-like actions at the dopamine and serotonin receptors.
Aripiprazole has made a significant contribution to the treatment of schizophrenia and related disorders. It has improved its safety and tolerability profiles, and these effects have been attributed to its pharmacological profile at the serotonin 5-HT and dopamine D(2) receptors. To discover compounds that have a similar pharmacological profile, we introduced a generic single-cell-based calcium imaging assay that standardizes the readouts from various assays used in previous studies on aripiprazole. In the present assay, the efficacy and potency of known ligands of serotonin 5-HT(1A), 5-HT(2A), 5-HT(2C), 5-HT(7) and dopamine D(2L) receptors were comparable to those found in previous studies using a variety of readouts. The developed assay was also able to reproduce the partial agonist activity, the low intrinsic activity and the selective activation of aripiprazole at the dopamine D(2L) receptors. Under identical experimental conditions, geissoschizine methyl ether (GM), a plant indole alkaloid, behaved as a partial agonist at the serotonin 5-HT(1A) receptor, a partial agonist/antagonist at the dopamine D(2L) receptor and an antagonist at the serotonin 5-HT(2A), 5-HT(2C) and 5-HT(7) receptors. Interestingly, GM showed a relatively low intrinsic activity and evoked a partial activation response in a subset of cells expressing the dopamine D(2L) receptor; both of these effects were similarly observed for aripiprazole. Although GM is far less potent at the dopamine receptor than aripiprazole at dopamine D(2L) receptors (EC(50)=4.4 μM for GM vs. EC(50)=56 nM for aripiprazole), GM and GM derivatives may comprise a new set of candidates for atypical antipsychotics.